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EXTENDED MULTI-LINE HUNT GROUP COMMUNICATION 

TECHNICAL FIELD 

The present invention relates to multi-line hunt groups for multiple 
user telecommunication systems. 

5 BACKGROUND ART 

Multi-line hunt groups include a set of telecommunication lines 
organized such that if one line is busy, another line is hunted until a free line is 
found. The telecommunication "lines" may be separate physical cables, may be 
separate channels on a single cable such as a Tl line, or may be a combination of 
physical lines and chaimels. Typically, at least one line is dedicated to handling out- 
of-band signaling for the remaining communication lines. 

Typically, a multi-line hunt group is supported by a switch. A 
plurality of users are connected to the switch. The switch receives incoming calls 
and determines over which communication line of the multi-line hunt group the call 
will be transmitted. Multi-line hunt groups may be used at any service site 
supporting multiple resources. Examples include voicemail services, unified 
messaging, call centers, fax centers, data distribution centers, and the like. 

Problems with multi-line hunt groups arise when users are located a 
great distance away from service sites. Subscribers accessing a remote service may 
20 then incur long distance charges. Such charges increase the cost of the service, 
making the service less attractive to users. One solution is to provide multiple copies 
of the service site at local locations. However, service equipment is often expensive, 
again resulting in increased costs to the user. Further, multiple local sites are 
difficult to maintain and may still require long distance inter-site communication. 
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What is needed is extended multi-line hunt groups which utilize 
relatively inexpensive means for long distance communication. 

DISCLOSURE OF INVENTION 

Cost saving may be achieved by transporting voice traffic and 
5 associated signaling over cost insensitive packet communication networks. This 
permits centrally located service platforms without prohibitive long distance costs to 
remote users. 

A communication system is provided having an IP-enabled 
communication network. At least one remote site is coimected to the communication 

10 network. The remote site includes a switch interconnecting a plurality of 
subscribers. At least one multi-line hunt group is coimected to the switch. A 
gateway interfaces each multi-line hunt group and the communication network. The 
communication system also includes at least one service site coimected to the 
communication network. The service site includes a switch connected to a service 

15 platform. At least one multi-line hunt group is connected to the switch. A gateway 
interfaces each multi-line himt group and the communication network. 

In embodiments of the present invention, the service platform includes 
at least one of a voicemail platform, a unified messaging platform, and a computer 
telephony interface platform. 

20 In other embodiments of the present invention, the communication 

network carries voice over IP (VoIP), voice over frame relay (VoFR), or voice over 
ATM (VoATM). 

In still another embodiment of the present invention, each gateway 
includes at least one frame relay access device. 

25 In yet another embodiment of the present invention, each multi-line 

hunt group includes a plurality of voice communication lines and at least one 
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signaling line carrying signaling data. Each gateway may convert voice received 
over communication lines and signaling data received over each signaling line into 
a data format acceptable by the communication network. Further, each gateway may 
convert line signaling protocols into a format acceptable by the communication 
network and may pass the converted line signaling protocols to at least one service 
site. Each gateway may implement a tunnelmg scheme with a gateway at a different 
site to exchange signaling data. 

In a further embodiment of the present invention, each gateway 
compresses and decompresses voice information for reduced communication network 
bandwidth. 

In a still further embodiment of the present invention, each gateway 
performs DS-0 mapping to map individual hunt group members across the 
communication network. 

A communication system for transmitting audible messages over an 
IP-enabled communication network is also provided. The communication system 
includes a locality of subscriber units. A switch intercoimects subscriber units and 
routes traffic outside of the locality of subscriber units over at least one multi-line 
hunt group. Each multi-line hunt group includes a plurality of voice communication 
lines and at least one signaling line carrying signaling data. A gateway in 
communication with each multi-line hunt group and the communication network 
converts voice information received over each communication line and signaling data 
received over each signaling line into a data format acceptable by the communication 
network. 

A method of communicating over an IP-enabled communication 
network is also provided. Information is received from at least one of a plurality of 
subscribers. At least one of a plurality of voice communication Imes and at least one 
signaling line in a multi-line hunt group is determined for carrying the received 
information and associated signaling. Information on each of the voice 
communication lines and signaling lines is formatted into a format compatible with 
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the communication network. The formatted information is then sent over the 
communication network. The formatted information may be received and 
reformatted to convert the information back into the origiaal format for transmission 
over at least one of a plurality of voice communication lines and at least one 
5 signaling line in a multi-line hunt group. 

The above objects and other objects, features, and advantages of the 
present invention are readily apparent from the following detailed description of the 
best mode for carrying out the invention when taken in connection with the 
accompanying drawings. 

10 BRIEF DESCRIPTION OF DRAWINGS 

FIGURE 1 is a drawing illustrating a prior art multi-line himt group 
conmiunication system; 

FIGURE 2 is a drawing illustrating a multi-line hunt group 
communication system according to an embodiment of the present invention; and 

15 FIGURE 3 is a drawing illustratuig a multi-lme hunt group voicemail 

system according to an embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Referring now to Figure 1 , a drawing illustrating a prior art multi-line 
hunt group communication system is shown. A communication system, shown 
20 generally by 20, includes remote site 22 connected to service site 24 by a multi-line 
hunt group, shown generally by 26. The distance between remote site 22 and service 
site 24 may be such that additional charges are incurred by transmitting over multi- 
line hunt group 26. 

Remote site 22 includes a plurality of subscribers 28. Subscriber 28 
25 represents a variety of communication devices including telephones, fax machines, 
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computers, video displays, televisions, and the like. Each subscriber 28 is connected 
to switch 30 which may be located at a central office, business site, or other 
convenient location. Switch 30 routes calls from subscriber 28 onto an unused line 
of muhi-line hunt group 26. 

Multi-line hunt group 26 includes a plurality of communication lines 
32 and at least one signaling Ime 34. Communication lines 32 may be individual 
physical cables, may be channels on a single cable, or a combination of both. 
Signaling line 34 carries signaling information associated with voice traffic carried 
over communication lines 32. Signaling information may include transport of station 
message desk interface (SMDI) information, such as called number, calling number, 
message waiting indication, and the like. This information may be transmitted via 
a separate SMDI link or via the D-channel on a primary rate interface (PRI). Line- 
side switch functions such as flash-hook and DTMF may be passed via the IP 
gateway onto the same IP data stream as the voice data and then demultiplexed 
service site 24. 

Service site 24 includes service platform 36 providing at least one 
telecommunication or data service. Such services may include voicemail support, 
unified messaging, call center support, fax center support, data distribution, and the 
like. Service platform 36 receives voice information over communication lines 32 
and associated signalmg mformation over signaling line 34, processes requests based 
on the received mformation and, typically, forwards results over communication 
lines 32 and signaling line 34. 

Referring now to Figure 2, a drawing illustrating a multi-line hunt 
group communication system according to an embodiment of the present invention 
is shown. The present invention solves the problem of distance-based cost in long 
distance multi-lme hunt groups by transportuig voice traffic and associated signalmg 
links over frame relay directly (VoFR) or as IP traffic on any IP-capable network 
(VoIP). For generality, any such packet-based network will be referred to as an IP- 
enabled communication network. 
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An extended multi-line hunt group communication system, shown 
generally by 50, includes at least one remote site 22, including a locality of 
subscribers 28, and at least one service site 24. Remote sites 22 and service sites 24 
are intercoimected through IP-enabled communication network 52. Each site 22,24 

5 includes gateway 54 interfacing multi-line hunt group 26 with IP-enabled 
conmiunication network 52. Durmg operation, switch 30 receives information from 
at least one of subscribers 28. Switch 30 determines at least one of voice 
communication lines 32 and signaling Imes 34 in multi-line hunt group 26 to carry 
the received information and associated signaling. Gateway 54 formats information 

10 on each voice communication line 32 and signalmg line 34 into a format compatible 
with communication network 52 and sends the formatted information over 
communication network 52. Gateway 54 ui service site 24 receives the formatted 
information over communication network 52. Gateway 54 reformats the converted 
information back into the original format for transmission over at least one voice 

15 communication line 32 and signaling line 34 in multi-line hunt group 26 connected 
to service platform 36. 

Gateway 54 allows both the conversion of voice to a data format, such 
as IP or frame relay, and the transport of the signalmg link. Voice is formatted using 
voice cards in gateway 54 that convert and compress PSTN voice signals mto the 

20 appropriate data format for transfer. Gateway 54 maps individual communication 
lines 32 of hunt group 26 across data transport network 52. For example, if switch 
30 in remote site 22 sends a call onto multi-line hunt group 26 on terminal 1, 
gateway 54 in remote site 22 must receive the analog or digital call, convert it to 
data, and send it into communication network 52. Gateway 54 in service site 24 

25 must then convert the call back to an analog or digital form and send the call out on 
terminal 1 to service platform 36. This is typically referred to as DS-0 mapping. 

Gateway 54 also allows for transport of the signaling link of hunt 
group 26 via an interface card or spare auxiliary console port. The data side of the 
gateway must allow information to be passed back and forth between gateways 54 
30 using, for example, a tunneling scheme to establish a high-priority point-to-point 
connection between gateways 54. 
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IP-enabled network 52 permits compression schemes to achieve 
greater communication line efficiency. For example, ten 64 kbps PSTN lines may 
be sent over one 64 kbps frame relay link. Gateway 54 includes a voice codec which 
will determine the amount and type of compression used when converting the voice 
to data. 

Referring now to Figure 3, a drawing illustrating a multi-line hunt 
group voicemail system according to an embodiment of the present invention is 
shown. A voicemail system, shown generally by 70, includes at least one remote site 
22 and at least one local site 72 interconnected by IP-enabled communication network 
52. Remote site 22 includes a plurality of subscribers 28 connected to switch 30. 
Switch 30 may be, for example, a model 5ESS from Lucent Technologies located in 
New Jersey. Switch 30 routes calls from subscribers 28 onto multi-line hunt group 
26 by selecting at least one communication line 32 to carry voice information and at 
least one signaling line 34 carrying signaling information such as integration of 
subscriber 28 into the correct mailbox based on called and calling party information, 
message waiting indication, menu navigation, and the like. Multi-line hunt group 26 
is connected to voice wide are device (VWAD) 74. VWAD 74 formats voice and 
signaling information for transmittal over IP-enabled communication network 52. 
VWAD 74 may be a model 3640 from Cisco Systems, Inc. located in San Jose. 

Local site 72 may also include subscribers 28 connected to switch 30 
capable of accessmg voicemail services. Switch 30 in local site 72 is connected to 
voicemail platform 76 through multi-line hunt group 26. Voicemail platform 76 may 
be implemented using an Octel Sierra by Lucent Technologies. Voicemail platform 
76 services subscribers 28 from remote site 22 interconnected through IP-enabled 
communication network 52. VWAD 78 in local site 72 receives packets from IP- 
enabled communication network 52 and reformats the packetized information as 
voice signals on one or more communication lines 32 and signaling information on 
one or more signaling lines 34 within multi-lme hunt group 26. VWAD 78 may be 
implemented using a model 3660 from Cisco Systems, Inc. 
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While embodiments of the invention have been illustrated and 
described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
5 may be made without departing from the spirit and scope of the invention. 
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WHAT IS CLAIMED IS: 


1 1. A communication system comprising: 

2 an IP-enabled communication network; 

3 at least one remote site connected to the communication network, the 

4 remote site comprising: 

5 (a) a plurality of subscribers, 

6 (b) a switch interconnecting the plurality of subscribers, 

7 (c) at least one multi-line hunt group coimected to the 

8 switch, and 

9 (d) a gateway interfacing each multi-line hunt group and 

10 the communication network; and 

11 at least one service site connected to the communication network, the 

12 service site comprising: 

13 (e) a service platform providing voice services; 

14 (f) a switch connected to the service platform; 

15 (g) at least one multi-line hunt group connected to the 

16 switch, and 

17 (h) a gateway interfacing each multi-line hunt group and 

18 the communication network. 

1 2. A communication system as in claim 1 wherein the service 

2 platform comprises a voicemail platform. 

1 3. A communication system as in claun 1 wherein the service 

2 platform comprises a unified messaging platform. 

1 4. A communication system as in claim 1 wherein the service 

2 platform comprises a computer telephony interface platform. 

1 5. A communication system as in claim 1 wherein the 

2 communication network carries voice over IP (VoIP). 
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1 6. A communication system as in claim 1 wherein the 

2 communication network carries voice over frame relay (VoFR). 

1 7. A communication system as in claim 1 wherein the 

2 communication network carries voice over ATM (VoATM). 

1 8. A communication system as in claim 1 wherein each gateway 

2 comprises at least one wide area network access device. 

1 9. A communication system as in claim 1 wherein each multi-line 

2 hunt group comprises: 

3 a plurality of voice communication lines; and 

4 at least one signaling line carrying signaling data. 

1 10. A communication system as in claim 9 wherein each gateway 

2 converts voice received over communication lines and signaling data received over 

3 each signaling line into a data format acceptable by the communication network. 

1 1 1 . A communication system as in claim 9 wherein each gateway 

2 converts line signaling protocols into a format acceptable by the communication 

3 network and passes the converted line signaling protocols to at least one service site. 

1 12. A communication system as in claim 9 wherein each gateway 

2 implements a tunneling scheme with at least one gateway at a different site to 

3 exchange signaling data. 

1 13. A communication system as in claim 1 wherein each gateway 

2 compresses and decompresses voice information for reduced communication network 

3 bandwidth. 

1 14. A communication system as in claim 1 wherein each gateway 

2 performs DS-0 mapping to map individual hunt group members across the 

3 communication network. 
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1 15. A communication system for transmitting audible messages 

2 over an IP-enabled communication network comprising: 

3 a locality of subscriber units; 

4 a switch interconnecting the subscriber units, the switch routing traffic 

5 outside of the locality of subscriber units over at least one multi-line hunt group, each 

6 multi-line hunt group including a plurality of voice conomunication lines and at least 

7 one signaling line carrying signaling data; and 

8 a gateway in communication with each multi-line hunt group and the 

9 communication network, the gateway converting voice information received over 

10 each communication line and signaling data received over each signaling line into a 

1 1 data format acceptable by the communication network. 

1 16. A communication system as m claim 15 wherein the gateway 

2 formats data for voice over IP (VoIP). 

1 17. A communication system as in claim 15 wherein the gateway 

2 formats data for voice over frame relay network (VoFR). 

1 18. A communication system as in claim 15 wherein the gateway 

2 formats data for voice over ATM (VoATM) . 

1 19. A communication system as in claim 15 wherein the gateway 

2 comprises at least one wide area network access device. 

1 20. A communication system as in claim 15 wherein the gateway 

2 implements a tunneling scheme with at least one gateway at a different site to 

3 exchange signaling data. 

1 21. A communication system as in claim 15 wherein the gateway 

2 compresses and decompresses voice information for reduced communication network 

3 bandwidth. 
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1 22. A communication system as in claim 15 wherein the gateway 

2 performs DS-0 mapping to map individual hunt group members across the 

3 communication network. 

1 23. A method of communicating over an IP-enabled 

2 conraiunication network comprising: 

3 receiving information from at least one of a plurality of subscribers; 

4 determining at least one of a plurality of voice communication lines 

5 and at least one signaling line in a multi-line hunt group to carry the received 

6 information and associated signaling; 

7 formatting information on each of the voice communication lines and 

8 signaling lines into a format compatible with the communication network; and 

9 sending the formatted information over the communication network. 

1 24. A method of communicating over an IP-enabled 

2 communication network as in claim 23 further comprising: 

3 receiving the formatted information over the communication network; 

4 reformatting the converted information back into the original format 

5 for transmission over at least one of a plurality of voice communication lines and at 

6 least one signaling line in a multi-line hunt group; and 

7 sending the reformatted information over a multi-line hunt group. 

1 25. A method of communicating over an IP-enabled 

2 communication network as in claim 23 wherein the reformatted information is sent 

3 to a service platform comprising a voicemail platform. 

1 26. A method of communicating over an IP-enabled 

2 communication network as in claim 23 wherein the reformatted information is sent 

3 to a service platform comprising a unified messaging platform. 

1 27. A method of communicating over an IP-enabled 

2 communication network as in claim 23 wherein the reformatted information is sent 

3 to a service platform comprising a computer telephony interface platform. 
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28. A method of communicating over an IP-enabled 
communication network as in claim 23 wherein the communication network carries 
voice over IP (VoIP). 

29. A method of communicating over an IP-enabled 
communication network as in claim 23 wherein the communication network carries 
voice over frame relay (VoFR). 

30. A method of communicating over an IP-enabled 
communication network as in claim 23 wherein the communication network carries 
voice over ATM (VoATM). 
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ABSTRACT OF THE DISCLOSUKE 

Audible and signaling information sent through a multi-line hunt group 
may be transmitted over long distances using packet or IP-enabled communication 
networks. At least one remote site is connected to the communication network. The 

5 remote site includes a switch interconnecting a plurality of subscribers. At least one 
multi-line hunt group is connected to the switch. The communication system also 
includes at least one service site connected to the communication network. The 
service site includes a switch connected to a service platform. At least one multi-line 
hunt group is connected to the switch. A gateway interfaces each multi-line hunt 

10 group and the communication network. Each gateway converts audible information 
received over communication lines and signaling data received over each signaling 
line into a data format acceptable by the communication network. 
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